found that after differences in demographic and socioeconomic characteristics were taken into account, mothers who had intended to conceive were more likely than those who had not to recognize their pregnancy within the first six weeks and to initiate prenatal care within the first eight weeks. Contrary to expectations, however, once they had begun prenatal care, women whose pregnancies had been mistimed or unwanted and those whose pregnancies had been planned were similar with respect to most behaviors that could affect the newborn's health. 4 In this article, we examine the effects of planning status on the health of the newborn and the mother's care of the infant, once again using the 1988 NMIHS and the 1988 NSFG.* Since these surveys provide us with nationally representative data, we are able to obtain a more complete picture of factors affecting newborns' health and mothers' infant care practices than was possible in previous analyses, which were based on narrow subgroups of the population (for example, married women) 5 or on samples that are not representative of *We use data from the 1988 NSFG rather than the 1995 cycle of the survey for two reasons. The analyses presented here are part of a larger study, which began prior to the availability of the 1995 data. Also, the NMIHS has not been conducted again, and since our measures are sensitive to changing standards of care and medical advice for pregnant women, we wanted the data from the two surveys to be contemporaneous.
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The Effects of Pregnancy Planning Status On Birth Outcomes and Infant Care
By Kathryn Kost, David J. Landry and Jacqueline E. Darroch B abies born to women who had not intended to conceive when they did have an elevated risk of adverse health outcomes, such as premature birth, low birth weight and intrauterine growth retardation. 1 The planning status of a conception also affects maternal behaviors during pregnancy that may influence the infant's health at birth (for example, smoking and weight gain). 2 However, planning status varies quite widely according to such factors as women's age, marital status, parity, race or ethnicity, education and poverty status. 3 As a result, this question remains: Are women's pregnancy-related behaviors and the health of their newborns directly linked to the planning status of their pregnancy, or do the apparent effects of planning status actually reflect demographic and socioeconomic differences between women who had intended to conceive and those whose pregnancies were unplanned.
all births (such as first births or births occurring in hospitals in a particular area). 6 We expect that infants whose mothers did not intend to become pregnant are more likely than those whose mothers had planned to conceive to be premature, lowbirth-weight or small for their gestational age (indicators of disadvantaged health status), but that this is at least partially attributable to differences between their mothers in how soon they recognized the pregnancy and initiated prenatal care, as well as their demographic and socioeconomic characteristics. We also anticipate that women who intended to conceive are more likely than those who had unplanned pregnancies to promote their babies' health and well-being by taking them for wellbaby checkups and by breastfeeding.
Methodology

Data
Although both surveys contain relevant data for our analyses, they differ substantially in numerous ways, including the size and design of the samples, the design and administration of the questionnaires, and the definition and quality of specific data items. 7 The NMIHS questionnaire was mailed to a representative sample of women aged 15-49 living in 48 states, who were identified through vital records on live births, late fetal deaths and infant deaths in 1988; the final sample consisted of 18,594 women, 9,953 of whom had a live birth. 8 The NSFG was conducted through personal interviews with a nationally representative sample of 8,450 women aged 15-44; respondents provided detailed reproductive histories, from which we extracted data about births occurring between January 1984 and the time of the survey. Data on a far larger number of births are Both surveys oversampled specific groups of women-the NSFG, black women; the NMIHS, black women and women whose infants were low-birthweight-to increase the reliability of statistics for these groups. Both data sets contain appropriate population weights so statistical analyses can take the oversampling into account and estimates are applicable to the general population of U.S. births.
Measurement of Planning Status
Planning status is a measure of a woman's reproductive intention at the time she became pregnant. In both the NSFG and the NMIHS, three categories of births can be distinguished: intended (births occurring to women who wanted to become pregnant when they did), mistimed (births occurring to women who had not wanted to conceive at that time but had wanted to have a child in the future) and unwanted (births occurring to women who had not wanted to have any, or any more, children).
An unwanted conception does not necessarily imply an unwanted child, since planning status refers to the woman's intention before she conceived. Some couples may change their attitude toward the birth-and their memory of the original planning status-either during the pregnancy or after delivery. We expect that the original planning status of a birth will be incorrectly reported in a small number of instances; the error is most likely to be a misclassification of unintended births as intended.
9 If, as we hypothesize, unintended births are associated with more negative birth outcomes and prenatal behaviors than intended births, such misreporting will reduce the likelihood that we will find statistically significant differences by planning status.
Outcome Measures
We used information on the gestation and weight of the infant at birth to construct dummy variables indicating whether the birth was premature (occurring before 37 available for analysis in the NMIHS than in the NSFG; because very few NSFG respondents reported fetal deaths or stillbirths, our analyses of both sets of data include only women who had live births.
Information is available in both surveys on women's age, parity and marital status at delivery; race and ethnicity; education; poverty status; and previous negative pregnancy experiences. In addition, the NMIHS contains information on employment and receipt of public assistance during pregnancy, and on what advice, if any, the woman had received from a prenatal care provider regarding smoking, alcohol use, vitamins and weight gain.* With respect to behavior during pregnancy, the NSFG data include women's reports on the timing of prenatal care and the number of prenatal care visits for all births since January 1984. The NSFG provides information on smoking and alcohol use only for respondents' most recent pregnancy; because of the dramatic reduction in the sample size, we chose not to include these data. The NMIHS contains the same type of data on prenatal care, as well as information on smoking, alcohol and vitamin use, and weight gain during pregnancy. Although we relied primarily on self-reports from the mothers' questionnaires in the NMIHS, we also obtained some information from their infants' birth certificates.
Selection of Observations
The unit of analysis in our study is births. We excluded multiple births (e.g., twins and triplets) because these are associated with an elevated risk of low birth weight, and because the woman's prenatal behavior is likely to be affected by this knowledge. The sample from the NMIHS consists of 9,122 live births, which are roughly weeks' gestation) and whether the infant was low-birth-weight (less than 2,500 g).
We also constructed a third measure of the newborn's health, based on weight for gestational age. An infant is generally considered small for gestational age if his or her birth weight is below the 10th percentile for all babies born in the same week of gestation. To estimate this measure for white and black infants, we applied race-specific birth-weight standards for infants born at 25-42 weeks' gestation, by sex and birth order (first vs. higher order).
10 No national standard exists for Hispanics or other ethnic groups; however, since Hispanic infants' birth weights and rates of prematurity generally fall between those of whites and blacks, 11 we used the average of the white and black birth-weight cutoffs for Hispanics. Births to women of other ethnicities-who were mostly Asian, with some Native American and Eskimo-were assigned the standard used for whites.
A further complication in calculating this measure is that the NMIHS data report gestation according to two sources: the birth certificate and the mother's answer to the question "How many weeks did this pregnancy last?" We gave priority to the birth certificate information (which is calculated from the date of the woman's last menstrual period), although there is no consensus about which source is more accurate. We used the mother's survey response if the birth certificate is missing data on gestation or reports a gestation of less than 25 or more than 42 weeks; nevertheless, our data contain some reports of gestations below 25 or above 42 weeks.
We assumed that all infants born at gestations of greater than 42 weeks should have weighed at least 2,500 g at birth; we classified those who were below this cutoff as small for gestational age. For infants reportedly born before 25 weeks' gestation, we assumed that the birth was premature but that the gestation may have been misreported. We therefore omitted these births (253 in the NMIHS and 12 in the NSFG) from the analyses of the small for gestational age measure, but not from the other analyses.
Using information about all three infant health outcomes, we constructed a summary variable indicating any negative birth outcome. According to this measure, all premature and low-birth-weight babies are considered to have been born at a disadvantage, even if they were not small for gestational age. In addition, since the variable captures all three negative outcomes, the comparison group is infants born at 37 or more weeks of gestation weighing at least 2,500 g. 224 Family Planning Perspectives
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*In our analyses, the racial groups "white" and "black" include only non-Hispanic women; all women of Hispanic ethnicity, regardless of race, are categorized as Hispanic. Education and poverty status reflect the woman's situation at the time of the survey in the NSFG and in the 12 months preceding the infant's birth in the NMIHS. In both surveys, poverty status is the respondent's total household income as a percentage of the federally defined threshold of poverty, varying by the total number of related individuals in the household. In the NSFG analyses, previous negative pregnancy experiences were spontaneous abortion, stillbirth, low-birth-weight infant and infant death within two months of birth; in the NMIHS, previous negative pregnancy experiences were these plus induced abortion. 
Results
Birth Outcomes
Mistimed and unwanted births are more likely than intended ones to have a negative outcome (Table 1) . For example, in the NMIHS, 16% of intended births had at least one negative outcome, compared with 20% of mistimed births and 26% of those that had been unwanted, and all of the differences are statistically significant; the pattern is similar for each individual outcome. The relationship between planning status and birth outcomes is not as uniform in the NSFG, although the proportion of infants who were low-birthweight or small for gestational age was lowest when the birth was intended.
In the first set of calculations in the logistic regression analysis, we examine only the effects of women's physical characteristics on the likelihood of a negative birth outcome ( Table 2 , page 226). The results show that prior negative outcomes, body mass index, age, and race or ethnicity affect the risk of a negative outcome. In the NMIHS, women who have had a negative outcome and those who are underweight for their height have significantly elevated odds of bearing an infant who is premature, low-birth-weight or small for gestational age (odds ratios, 1.4 and 1.5, respectively). Women aged 30-34 are significantly less likely than older mothers to have a negative outcome (0.7), and both Hispanic and white women are less likely to have a negative birth outcome than are black women (0.3 and 0.4, respectively). The NSFG data also indicate an increased risk for women who have experienced a previous negative outcome and a decreased risk for white women.* When we add women's socioeconomic characteristics into the analysis, the physical factors that were initially significant in the NMIHS remain so; in addition, having had three or more children and being aged 20-24 are associated with reduced odds of a negative outcome (odds ratio, 0.7 for each). Furthermore, women with at least some college education are less likely to have a negative outcome than are women who did not graduate from high school (0.6-0.7). The lack of a relationship between high parity and better birth outcome in the first analysis may reflect the likelihood that women who have already had three births are among the least educated and thus most likely to have a poor outcome. In the second set of calculations, the effects of education and other socioeconomic characteristics are separated from the effects of parity.
In the NSFG, married mothers are sigFinally, we examined two measures of the mother's behavior with regard to care of the infant. The first assesses whether the infant had at least one visit to a doctor for well-baby care in the first three and first six months of life. The second is whether the infant was ever breastfed. While both measures are intended to capture aspects of the mother's behavior, the first measure could be inaccurate, because someone other than the mother may have taken the infant for a well-baby visit.
Analyses
For all analyses, we used the statistical analysis program STATA, which allows for the inclusion of population weights, calculates the standard errors and can adjust for the six sampling strata in the NMIHS. In the tables, we present national estimates based on weighted data and report the unweighted sample size upon which the estimates are based. Only findings that are statistically significant at a p value less than .05 are discussed in the text unless otherwise noted.
We emphasize the findings from the NMIHS data simply because in many cases, we found statistically significant relationships in the NMIHS but not in the NSFG data. However, the direction and size of the estimated effects in the two data sources were often similar, and we therefore hypothesize that the larger sample of the NMIHS accounts for much of the discrepancy; the NSFG data may have yielded additional statistically significant results if the sample had been larger. (Nevertheless, because there are so many differences between the two surveys, the larger sample in the NMIHS does not necessarily make the findings from that survey more credible.) Obviously, we have the greatest confidence in findings in which the relationship operates in the same direction and is statistically significant in both data sets.
We look first at the prevalence of negative birth outcomes according to planning status. We then use multivariate logistic regression analysis to examine how the odds of a negative outcome are affected by four sets of variables-physical characteristics of the mother that are relatively fixed at the time of the birth, the mother's socioeconomic characteristics, the planning status of the pregnancy and the mother's prenatal behaviors. Specifically, we focus on whether a woman's behavior during pregnancy alters the effects of planning status. We then present findings from similar analyses of the effects of planning status on infant care.
nificantly less likely to have a negative birth outcome than are never-married women. There is no obvious explanation for why this effect is evident in the NSFG and not in the NMIHS, but the discrepancy may be attributable to the differences in the composition of the sample.
The addition of planning status in the third set of analyses produces virtually no change in the estimated effects of the physical and socioeconomic factors in either the NMIHS or the NSFG. However, planning status has a significant independent effect on birth outcomes in the NMIHS: Women who had unwanted births are 1.3 times as likely to have a negative outcome as are those whose pregnancies were intended. In the NSFG, the odds ratio for unwanted births is positive, but it is not statistically significant.
In the final set of calculations, we include the mother's prenatal behaviors. Whereas the addition of these factors has no effect on the results for the previously entered variables in the NSFG, it produces some notable changes in the NMIHS. Women who have had two live births be- cline (0.6); in addition, obese women become significantly less likely than those of average weight to have a negative outcome (0.8). Moreover, the inclusion of prenatal behaviors eliminates the significance of planning status and education; thus, it appears that the effects of these factors are indirect, operating through their relationship to behaviors during pregnancy.
come significantly less likely than women having their first live birth to experience a negative outcome (odds ratio, 0.8), and the odds associated with higher parity deBecause previous research showed an association between planning status and first prenatal visit,* 12 we had expected that planning status would have an indirect effect on birth outcomes by influencing women's use of prenatal care services. However, the timing of the first prenatal care visit has no effect on the odds of a negative pregnancy outcome (Table 2) . 226 Family Planning Perspectives *Planning status is also significantly related to the odds of early pregnancy recognition (within the first six weeks), but we did not include this variable in the analysis because it is highly correlated with the timing of the first prenatal care visit.
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nificantly by the planning status of the pregnancy. Only 36-40% of infants are ever breastfed if the pregnancy was unwanted, compared with 47-50% if it was mistimed and 60-61% if it was wanted. Clearly, infant care practices vary by the planning status of the pregnancy. In the multivariate analyses, we explore whether this variation is attributable to the persistence of the mother's original attitude toward the pregnancy or to other factors.
•Well-baby visits in the first three months. In analyses controlling only for the mother's socioeconomic and physical characteristics, ‡ education and poverty status have strong effects on the likelihood of an early well-baby visit (Table 4 , page 228). In the NMIHS, the infants of high school graduates are nearly twice as likely as babies born to less-educated mothers to be taken for such a visit (odds ratio, 1.7), and the odds are still higher for those born to women with any postsecondary education (3.5-4.0). The odds also rise as income increases; infants whose mothers have an income at least twice the poverty level are 2.3 times as likely as those below the poverty line to have a well-baby visit. The effects of these variables are less marked in the NSFG. According to the NMIHS data, white women and mothers aged 25-29 also have elevated odds of taking their infant for a well-baby visit, and those who had previously borne three or more infants have a reduced likelihood of doing so.
In the second set of calculations, we control for whether the birth had a negative outcome; the addition of this variable produces little change in the effects of the socioeconomic and physical characteristics. In the NSFG data, a negative pregnancy outcome significantly reduces the likelihood that an infant is taken for wellbaby care by three months of age (odds ratio, 0.4); this could reflect that infants who were premature, low-birth-weight or small for gestational age are taken to the doctor to address particular health problems rather than for well-baby care.
Similarly, planning status has no independent effect on well-baby care. When this variable is taken into account, the results remain unchanged.
In the final set of calculations, controlling for pregnancy behaviors, early prenatal care is associated with an increase in the odds of early well-baby care in the NMIHS (odds ratio, 1.4), but education and poverty status still have the strongest effects. Additionally, when prenatal behaviors are taken into account, teenagers are twice as likely as mothers aged 35 and older to take their infant for a well-baby On the other hand, our earlier analysis showed no significant relationship between planning status and whether a woman made at least 90% of the recommended number of prenatal visits, although investigation of NMIHS data suggested that higher education was strongly linked to making at least 90% of the recommended number of visits.* Our current logistic regressions show no significant difference between having made fewer than 90% and 90-120% of the recommended number of visits. However, making more than 120% of visits is strongly associated with a negative health outcome for the baby (odds ratios, 1.9-3.4).
A woman's weight gain during pregnancy is a key determinant of her newborn's health. 13 Our results confirm this, showing that the odds of a negative pregnancy outcome decline steadily as a woman's prenatal weight gain increases.
Women who had not intended to conceive when they did are more likely to smoke while pregnant than are those who planned their pregnancies (not shown). Confirming results of numerous other studies, 14 our analyses of the NMIHS data show that women who smoke during pregnancy are almost twice as likely as nonsmokers to have a negative birth outcome (odds ratio, 1.9). Interestingly, smokers who quit during pregnancy are no more likely to have a negative outcome than are nonsmokers.
In contrast to findings reported by other researchers, 15 our analyses showed no detrimental effect of drinking alcohol during pregnancy. Nor did we find a beneficial effect of vitamin use by pregnant women.
Infant Care Behaviors
Many infants are taken for a well-baby visit soon after birth and are examined again at two, four and six months of age, when they also receive immunizations. Data from both surveys indicate that more than 90% of infants have a well-baby visit in the first three months, but the proportion is significantly higher if the birth was intended than if it was unwanted (Table  3) . † In the NMIHS, infants born after mistimed conceptions also are less likely than those whose conceptions were intended to have a well-baby visit. Furthermore, differences by planning status persist through the first six months: According to the NMIHS, the proportion of infants who have at least two visits by six months of age is significantly lower if the birth was unwanted (84%) than if it was mistimed (88%) or intended (92%).
Breastfeeding behavior also varies sigvisit (2.2). (In our earlier study, we found that teenage mothers are less likely than older women to make early prenatal care visits. 16 ) As in the other analyses, white mothers are more likely than blacks to take their infant for well-baby care (1.4). The racial difference may reflect variations in access to services or in views about the importance of such visits.
The association between high parity and reduced odds of an early well-baby visit is consistent across analyses for the NMIHS data, but it becomes significant in the NSFG only when prenatal care behaviors are included. While this effect may indicate that women with more children have greater confidence and place less importance on a well-baby visit, it also may suggest that these women have a harder time taking a new baby for a medical visit. Furthermore, while the NSFG data consistently show that infants who were small for gestational age, premature or lowbirth-weight are less likely than infants without such disadvantages to have a well-baby visit in the first three months, *For each woman, the recommended total number of visits depends upon the duration of the pregnancy and the timing of the initiation of prenatal care. (For further detail about this variable, see reference 4.) †In the NSFG, mothers were asked only for the timing of the first well-baby visit. In the NMIHS, they were asked to report the total number of well-baby visits in each of the first six months of life. ‡Since physical characteristics are not biologically related to infant care behaviors, as they may be to birth outcomes, we grouped them with socioeconomic characteristics in the analyses of well-baby visits and breastfeeding. Odds ratios from logistic regression showing the likelihood that an infant was taken for well-baby care by age three months, by maternal characteristics, birth outcome, planning status of birth and maternal pregnancy behaviors, according to variables included in are black mothers. Increased education and higher income, as well as having had a previous negative birth outcome, are associated with greater odds of breastfeeding. In the NMIHS analyses, married women are more likely than their never-married counterparts to breastfeed (odds ratio, 1.3), while women who worked during the pregnancy and those with one prior birth are less likely to breastfeed than are mothers who did not work and those who had never had children (0.8-0.9). In both surveys, infants who were small for gestational age, premature or low-birth-weight are significantly less likely than babies with none of these conditions to be breastfed (0.6-0.7).
When all maternal characteristics, pregnancy outcome, planning status and prenatal behaviors are taken into account, the NMIHS data show that infants whose conception had been unwanted are signifiit is not known whether they instead make visits because of medical problems.
The NMIHS offers some evidence that the mother's behavior with regard to medical visits during pregnancy is predictive of similar behavior after pregnancy. Mothers who made an early prenatal care visit are more likely to take their infant for a well-baby visit than are mothers who did not obtain early prenatal care (odds ratio, 1.4). In the NSFG, the odds ratio is also positive, but it is not statistically significant.
•Breastfeeding. Whether a mother breastfeeds her baby is significantly related to a number of her socioeconomic and physical characteristics and to her baby's health at birth. Both surveys show that young mothers-particularly teenagers-are less likely than those aged 35 or older to breastfeed (Table 5 ). White and Hispanic mothers are 3-4 times as likely to breastfeed as cantly less likely to be breastfed than are those whose birth had been intended (odds ratio, 0.6); the result from the NSFG is in the same direction but is not statistically significant. The odds of breastfeeding are no different if the birth was mistimed than if it was intended.
Discussion
Our bivariate findings suggest that asking a woman whether she had planned her pregnancy can help identify those who are likely to need added support during pregnancy to promote healthy outcomes and take good care of their babies. For example, in the NMIHS, the proportion of infants who are premature, low-birth-weight or small for gestational age is substantially higher if the birth was unwanted (26%) or mistimed (20%) than if it was intended (16%). Differences by planning status in the proportion Odds ratios from logistic regression showing the likelihood that an infant was ever breastfed, by maternal characteristics, birth outcome, planning status of birth and maternal pregnancy behaviors, according to variables included in the regression, 1988 NMIHS (N=8,357)  and 1988 NSFG (N=2,406) cantly more likely than intended ones to be associated with negative health outcomes, when women's prior pregnancy experiences, physical characteristics and socioeconomic factors are considered. The effect becomes nonsignificant, however, when prenatal behaviors are included, possibly because of the link between intention status and smoking during pregnancy.
Planning status of the pregnancy does not affect the likelihood that a woman will take her infant for at least one well-baby visit by the age of three months. Rather, the odds of such a visit are determined by socioeconomic variables that reflect access to care and, possibly, differences in perceived value of that care. In addition, women who made their first prenatal visit early in pregnancy (a behavior that is associated with intended pregnancies) are taken for an early well-baby visit are much smaller, but statistically significant and in similar directions. And babies whose mothers reported that their pregnancy was mistimed or unwanted are less likely to be breastfed (47% and 36%, respectively) than are those born to women who had intended to conceive when they did (60%).
Not surprisingly, multivariate analysis shows a much more complicated picture. The mother's physical and socioeconomic characteristics, as well as the infant's health status at birth, have strong and significant effects on the newborn's health and the mother's care for her infant. When these factors are taken into account, the effects of a mistimed pregnancy are no longer statistically significant.
Results for unwanted births are not as consistent. Unwanted births are signimore likely than those who delayed care to take their baby for early well-baby visits, suggesting a behavioral marker for identifying women who might be more or less likely to adhere to recommended visit schedules for their baby.
Finally, women whose pregnancy was unwanted are less likely to breastfeed their babies than are those who intended to conceive. Planning status could be a crude proxy for social or financial constraints on breastfeeding. But since the relationship between an unwanted pregnancy and breastfeeding remains statistically significant even with a variety of controls, we conclude that a woman's attitude toward her baby has a direct effect on her decision to breastfeed.
The measure of intention status available from these data sets is very limited, since it is retrospective and assesses only women's attitudes at one point in time, rather than being multifaceted and including women's feelings about their pregnancy as it progressed and even after their infant's birth. Consequently, our finding that planning status has few independent effects on the outcomes examined should not be interpreted as indicating that a woman's attitudes about her pregnancy and toward the baby once it is born are unimportant. Other methodological approaches and refined measures may be better suited to investigate the relationships between intention status and outcomes.
It is useful and important for providers to know that the effects of socioeconomic characteristics, especially poverty and behavior during pregnancy, are so strong that they can be used as indicators of which groups of women are likely to have difficulty bearing a healthy baby and taking good care of the infant. As a gross indicator, intention status at conception discriminates quite well between different outcomes and can be used to identify women needing more services and support.
